Inhibition of caspases but not of calpains temporarily protect against C2-ceramide-induced death of CAD cells.
Evidence has implicated apoptosis as a mechanism underlying cell death in diverse neurodegenerative diseases including Parkinson's disease (PD). Endogenous agents such as TNF-alpha, INF-gamma, IL-1beta and others stress signals activate the sphingomyelin pathway increasing ceramide levels. Ceramide triggers apoptotic pathways while inhibiting survival signalling, and is involved in the regulation of intracellular Ca(2+) homeostasis and compartmentalisation. The contribution of caspases in neuronal apoptosis has been highlighted by the increased survival exerted by caspase inhibition, but the involvement of calpains during neuronal apoptosis and the potential benefit of their inhibition is still controversial. In the present paper, we have analysed the contribution of caspases and calpains to cell death of CAD cells, a catecholaminergic cell line of mesencephalic origin, following C2-ceramide exposure. Ceramide caused CAD cell death by a dose and time dependant mechanism. 25microM of C2-ceramide caused apoptosis. Analysis of activation of caspases and calpains by differential cleavage of alpha-fodrin showed that although calpains are activated before caspases following C2-ceramide exposure, only caspase inhibition increased cell survival. These results demonstrate the activation of caspases and calpains in C2-ceramide-induced cell death, and support the role of caspase inhibition as a neuroprotective strategy and a plausible therapeutic approach to decrease catecholaminergic cell death.